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(57) Abstract 

A main control system (20) 
determines the mode of focusing control 
based on data representing the surface 
condition of a demarcated area and stored 
in a storage (19) and data on the shape of 
the illuminated area of a wafer (W), 
controls actuators (21 A, 22 A, 23 A) based 
on the results of sensing by a focusing 
sensor (7) in the determined focusing 
mode, controls a wafer stage driving 
section (16) while performing the 
focusing control of a wafer stage (10) 
holding a wafer (W) with respect to a 
projection optical system (PL), and 
performs synchronous movement control 
of a reticule stage (3) and the wafer stage 
(10), thus transferring the pattern formed 
on a reticule (R) onto the demarcated area 
on the wafer (W) through the projection 
optical system (PL). Thus, without 
requiring high focusing drive 
performance and without causing 
extreme degradation of image- forming 
performance, pattern transfer to a wafer 
can be realized. 
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1 2 YlzMfSlUTYlAffl-i^^X/NT^^^it 1 5 Y^^•|^a$nTt^'5o C^bCD^^^X, 
/X^^^lfl 5x, 1 5YlCj:oT. mm^-yjl^^ 0(DX, V 2',X7iyj\^(DiiL 

mmrm^n^o ni-e-ii. ^$mm} 2x, i 2 Y^ftafl<](c?^i*iii 

2tUX7jkU. -^X/N^^i^itl 5X, 1 5 Y$:'j7X/\T^i^lt 1 5 tl^XTjkUX 

t\-5o -^^xAT^^^it 1 5 (DitjBJiffili. ±SiJtPm2 oicA:b^tiT*3U. 

2^2 OT(iC(Dit}IJHiil-a^l'\Tr:7X/\X-7^-viE»)g[5 1 6 ?::J>UTX YXx 

-vi ^ (DitLmRUMl^^U'MUX^.^^o yji/\\N^mitt^(Dlz&fz^XU 

, 2 0 (i. u^<p)\^=^m\^ 3:&.xsoJ^/\Tm\^ ^(DVt'-mmzm^ 
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l^-r-S) (ijll7t^7 A<!:g^^7 Bi^^bfiJtU. ■:7X/\w^iSoz;^in]f4M^ 
®T(7)St*7fe(DA*tfiSli. '5x/\wa®(DZ:^[n)fag(c;txDTg7fegP7 BCD 



?^f— (CJ^JJSLTO-SCDT. i-UTT(i r-t>t»-7, (i=i~n)j thf^Zs:it 
iZt^o mm(Diz>V- 7 ,~ 7 „ li'^X/\W±CDS7t^Il|g 6 lZi^§mm^ PL<D 
TfeiibA X^iti/C,xchUT2;^7r:a^(cKg$nTt\'5o ^S^(D-k>tl- 7 1~ 7 „ (cj: 

It. mxi^. !j#M¥6 - 2 8 3 4 0 3^^$ss?>cn(c^cm^-57Ka^#rFm5 
, 4 4 8, 3 3 2mzm7F^nxi\^. ^mmmRxm-^urzmmmxitmm 
LfcmmmcDmfHm^cDmrm^j izisi^x. ±ti<D'j>nRvimm'^miztd{i-^ 

mmizWi=ryt^^$^isbizmmL. 't<D}^myt(DmmtLm(Dmt'timt}^ib't(Dm 
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^yz/^^zLX-^J' 2 1 A, 2 2 A, 2 3 A) ^flJDL. ■^X/\wa®<7)^4a^ 

tuiiUytTti^^^jLX-^ 2 1 A, 2 2 A, 2 3 A (Z J; U IBift^n-SS^ST^- 
^VU 1 0 (D'tti'eno^i^f^.o) zyj\^itLm{t z laaiiKisP 21, 22, 2 3 ic 

*I^iASn/cX>=l-tS7-2 IB, 2 2 B. 2 3 B (Ct IJ ItilJJ^ ^-So dOltiPJ] 
ftPZl, PZ2, P Z 3 <h Z iSaigM 2 1 , 2 2, 2 3 (7) X Y 2 ;^7i;M^l 
<iEg (X„ Y,), (X„ Y,h (Xj, Y3) ch^fflOTS^JSx-y^H 0(D<4S 

(1 ) icicT^ft^n'So 



0x' 




"X 1 


Yi 


1' 


- 1 


■p Z 1" 


©Y 




X2 


Y2 


1 




P Z 2 


z 




X3 


Y3 


1 




P Z 3 



0v : Y^|b]0M^4 (XliBiJCDMM) 

z : z:;^[S]^ia 

^$''216, 22B, 23 B (C J; -S^^J^X- 7 ;H 0 OjiMc^j^^l^life b*^ C 

o 

gi^jitai:^igP2 5. »/h 2 m>s 2 7 . w^^i=¥«js:g52 8 . #^=F^*<bt5 

2 9. Jl^^^gP3 0. =l>hP-^3K T;U5^yU^-9-3 2 . 3 0(7);)i^ 
^33A~33C. ^it>"^^i}J^:^>^»gP4 3^^W1-'5„ ^gPlCOtNT. mm 
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ai 9(CiS1t^nTtN/d:lMi^lC(Jt-Hli^fi^MD0<!:LT Tlj ^g;^ 

mth:h^\i2 5^z/mmmir¥\^m2 8^\^{fxtt,:hr^o mizmm=E-\^}^m 

CDii^lCfi. t-f^*g^j=^MD 1 tLT rOj ^, S7t. 
Ao<Lo 

(DiM-^lZlt. t-KJi^MMD 1 (hLT ri J ^SIl^ii£tl;bgP2 5 

^-^ic^uTii. Athti'mm^ 8t)^^Atl^nrcm{zmmmm^ Qizumu 

^i^ffl -r -5 ct (C U T t) ct 0 No 

HuiEiMiti:^ig[5 2 5 (i. zyJ\^itLm(Dm^ (DswMz \ xyji^iDmm (Y 
mm^jomm (Ynmi'j(Dmm) (Dm^ (DEmme,\ Yyji^comm (xiaih] 

^fz. Z(D^WMi^ti^2 5{t. t-K^ijj^ft-^ (MDO, MDl) tLX ( 

0, 0) ^ AtiuTci^-^ izit. ^> ^n-^ 3 ^ (onmm'McDsmmtuxz 
yji^imom^ (D^m^z' ^i^tit^t^iz. mm^irm-^m2 8iz^^m 
^-t^mm^nommf^mizjtcx. x:H\^(Dmm (Ym^ij<Dm§\) (d^^ 
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7i--t>7.%m<D:^^(D^mmTh^o ^tz. m2(Dmmmo,' , tit. x 

S/c. ^mmi^t}^2 5lt. t-K*i^^t^ (MDO, MD1) tUX ( o" 

, ^AtiLfzm^izit. u>[-a-^ 3 ^ (DitLm%m(DsmmtLxzi5 

■r^mmmiwm-^mmzjit^cx. x:fj\^(Dmm (Yi4[e]U(DMf4) (Dm^<D 

LXih:hL. yyj\^(DimA (xtm<-j(Dmm) (Dm2(DummQ,' ^^>bn 
-^3 1 (DitLm%m(D^mmt\^xiiit!-r^o 

Sfc. Smmmti^^ 2 5 it. =E- H^i^Fft^ (MDO, MDl) tUX (1 

, 0) ^A^Ltzm-^izit. u>\-n-^3 ^ (DnmBm<Dmm.mti^xzii 

) (Dm2(D^mmQ,' \-n-^ 3 ^ (DitLmwM<Dmm^tiyXi^tiL. 
Yii\^<Dmm (xtm^jcDmm) (Dm2(D^mmQ,' ^=i>hP-^3 1 c^e _ 
mfsmoummtLXiHtit^o 

mitimz', 0,', 0y' cbUT. m^RT-y'j\^^ ot)^7kw-mtrj:^-mmm 
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3 5Y. 3 5 Z ch. ii^ (A Ad,, A ^) SU^^- KJi^fl^M D 1 (Dfit 

•^mnms 6t)^p,(Dihtlt'E:-\^i^7Fm^ cmdo, mdd ci:(cs3>•t^T. 
iij^ji^ff^s Lx, sLy, s L,^tt,:hT^t^mmnms^ANDx, ANDY 

. I N V Z <t<&ii;l^o MflJiTKil^S L„ S L, (i@^fittjtj:^g|?2 5SU^V 
<hUT roj t)^t!dti^n^o *rc. iiS;M»tlAN d VTS^bli. t-KJi^ft 

^(MDo, MDD^Mo, 0) (Dm^izit. mmmmm3 6/)^ibiiits^ti 

, SL,, S L,(Dd!,t)(Dmi^^^lzmmmm.mS^ANDX, ANDY, INVZ 

^^mLrz/}K mxit. m^'Mnms eizm^ (ab,, ab,, a,) s?>'t- 

KJg^m^ (MDO, MDl) ^A:^L. cnb(Z)A:^lc«^tNT, W^iS^ 

HR3 6A^±ie(D^lJ^^ll^i^K^t^s L„ sl,. s L,chiH]^ioai:^M<h/cj:-5j:e).n£ 
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mMd.^WM^m 3 0 (i. ZZXDZ <5BIEWgP 2 1, 2 2, 2 3 lZ$I*iA*tl 
^X>=l-t$^"2 1 B, 2 2B, 2 3 B (DftifJJfi P Z 1 , PZ2, P Z 3 ^ it ( 

1) ic?a£oTz:^[S]^Mz. x:^[S]cdMM (ytm^Jomm) e,. Yyj\^(Dm 

m (x$ftiH]uo{ti$4) QyizmwM^u. ^>/u5^7^u^-y-3 2sa^'@^ffim:'3gR 

BiIi£M»tl3 3 A, 3 3B, 3 3 C (i. g Mtii:^gP 2 5 b g ^l^jl z ' ( 

X(iz') ^iR^Bz (XliZ) i(Z)MT^-§) z:^i^fi«ii^A22. i^^iai:^ 

. ii^'fiia/ (XiiOy') tm^me, (xiiOy) dr^MT^^ y:^i6](DMM ( 

h1i1£=j> hn-^3 1 (i. 'fag^iJ^SP;u-:/(7)=i > h n-^T^ U . ±l£z:^ 
(Si^iS^i^A^z. x:^[S]cD{if4<i^A 0xx^ Y:^|S](D^iMii^A ayy^Kj^tm^ 
^UTPK-ft. P \W]W^ly<i^P I Dg]^1F^^T9t^t»^0'5 P I D$iJ?SOtl^# 
AyTli^^nTCN-5o C(D=1> hP-^ 3 1 li. -d^Azz, A 5 ^x- A^yylcy 
-< >^75Mt/ct)(7)^T^5^ZLX-^ 2 1 A, 2 2 A, 2 3 A'sS^Ji^^d: UT 

- y 1*1 (cif A-r ^c:<i:(cJ:y. z:^[fi] JkZ}^ x v $i IH U cDftiM:^ ffi] (Z) 3 /3c5i^*^?4 

¥^^MWAZ7'iP^=LJi — ^ 2 ^ A, 2 2 A, 2 3 A^tti:^ LXl^-5o 
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. e^, e,) yL\tmm^^^3 ot'^h(Dm.^m(0 3m^ (z, e,, 0,) ot\-r 
s Lx. s Ly, s L2-?-n^'ncD<it*^\ ri j cDH^icii. s/h 2 ififjagp 2 

lU±(D*i^(Zct t-HJg^K^-^ (MDO, MDl) t)^ (0, 0) CD<t^ 

(c, */h2m}SifimHi5 2 7 *^b(DiiSffi<D3^5^ (2, 0,, ^y) <Dmm%m 

*;c. ^-KJajSfi^ (MDO, MDl) tf^ (0, 1) 

<Dt^\Z. S/h 2 ifiM 2 7;6^t>03ElSfit(D2^53^ (z, 0,) <Dmm%m 

^(MDO, MD1)X)M1, 0) (Di^lZ. «/Jv2^;4ififOT2 7X?^b05Ja 
mllZ%^(DT ^=f-zLJL — '$' (2 1 A~2 3 A) |i, iUgy'-f 

Z^4MIES)gP2 1 , 2 2, 2 3(iTi>5^:iX-^2 1 A. 2 2 A, 2 3 A (Cl*l 
M ^ n/c iJ' =1 X U - i$7 ^ >-t^ ^ ^ 

^ ^ f -5 cfc ^ IC ;d: T I ^ -5 o 

Y M <h 7 :f - X -fe > -y- 7 ic J: ^ x/\ w (7)^® (D Z :^ fS] ^ jt^/^x ^ -tt 
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o 

l^^g^jg^ (MDO, MDi) tux (1, 0) ^tB:^ib. '^MM'E 

^-fiMz'. 0x', o/ iiLT. m^T-yji^^ oommA^ykw-mttji^-'^ 

m^nn^3 3 a, a a b, a a C'v[S]itTt±i:^^'l>. iOSP^i^^fJ^gP 

2 8(i. ^HJH^f^t^m^ (S Lx, S L„ S L,) iUT (0, 0, 0) ^it>tii. 

. cn^S(t/cv;u5^yu^j7-y-a 2(j, j^^^i^gpa Oi^j^etT^ii^SffitDa^^i- 
(z, Gy) ^ai^bf-So mk. a^s^-^vn o(Da®x?^(5 

T. »*S7^-y;n o^|5]s^f$»i:^|S] (+ Y:^ifi]X(i- y:^[p]) ^io(D->a 
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m^^^^^tb^. msizit. z.z> LTJ^6t>i^nfz^mm}^m.^^(Di§W7jk^n 
Tt^^o ^Lx. ^(D^mmm§iL^^iz^i\xmmt)m:^t:f3:^^mm'.^mz 
mcrc0.m}Mx,^j^i!t>^ (Ei8#BS)„ ^mi&Mmm^^A sit. ce>LT3s 
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(Dli-iricli. ^^-yT^i 1 1 IcfcUT. ^iJSIlt- K}*:tBP4 1 cn*^e)?T 

MDO, MDl) (hUT (0, 0) ^ititit^o 

-fbicil^it UT. '5x/\w^®(Z)z:^ffi]0{iEB. '5x/\W(OX:^tS]cD{tI^. fcJ: 
uc -i7 X/ \ w o Y :^ [p] (75 M ^ X;^S'JSEP ^ n -5 o c nic ct U il3t^lti!c 6 1*1 (c u 

^^mnm^'nz)t}K ^mmwi^mxu. 7^^=LJi-^2} a, 2 2 a, 23 
n^n:in{zt^}Z^t^^mm^m5, 737, 0 e 3mzf^^.^nxi^^^m 
^(Dl^t-mu^c^3t^T, ±%i(D^AmsLis^mm'^\z^{i^m7F^w.m\^r:^m 

. mvtmmmmm^ (z', e,\ e,') tu. mmmm^m^ u, b„ e 
^n^mmm^my.u v.^, y,,(Dl^rnM^7^^zL:L-^2^ a, 22A 

zn^^m^mz-mm^n^t. m'M^m^fjkmn (sl„ sl„ sl,) 
T (1, 1, 1) ^mti-r^o "tux. wimmi^^^^2 sit^mumo^mm 
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tLX (z\ e,', e,') ^;JlE»tl33A, 33B, 3 3 C ^laJftTiii:'! L. 
2. ^y) ^;^WIt3 3A, 3 3B, 3 3 C^[fi](tT£t;:']-r-5o :L<D^§k 

. m^%mm^. -rut>-^. s/j\2m;iififtag[5 2 7 x?^t>(Oiiafli<?D3^5i' (2 

o 

^ (z'. e,') iu. ii?Mijpitefa^ (2, e,) tr^m^ {m2%m^ 

. y ^^(D\,^-rnt)^t^TC^3.JL-^ 2 ^ A, 2 2 A, 2 3 A(DigiAi§Jg(?Dffi^ 

^ic(s. u'mmrm^^2Q[t. %mm^^^7r^mn (sl„ sl„ sl,) t 

(1. 0. 1) ^t^tit^. ^LT, i*ifS£t5:^gP2 5li^^.$ij^(7Dg;^ 
fSchLTCz', e/, Gy') $:;;iE»[t|3 3 A, 33B, 3 3 C -sfS] (j-Titl:^) L 

. ^>'i^5^yuij7-y-3 2(i. mm^(D3f^6^tLx (2, 0,, 0,) ^-^ 

K^3 3A, 3 3 8, 3 3 C^ffi](tTtb:^1-^o CCT\ 2 5 (J 

. Emm (Gy') iLT. ^iJSlI^t;]y^;l-§,{t|y(^S*J57^-y;H OCDY^yj 

2 7;&^t>(Dii^<g(D2^5^ (z, 0,) (omnmwj'piz^if^mtizi^'^t^^ 

m2$kiwmmmzmm^n^t. mmmnm^^2 sit. i^^ittm'msmm 
^ (z\ a/) tL. mimmm^m^ (z, e,) tt^mi^ (msumm 
m x^mmm^^nvt. n=Fmt^2 9t}^q,iii:h^n^mmm^my,„ y^, 
. y,z(DK^TM^t)^T^^=LJl-^2^ A, 2 2 A, 2 3 Aomwimmom^ 
mym^mm^ (^3^#) t}^^A^^mmt^. ^ti^m^^^izmm^ntcm 
^izit. »^#fij^gi5 2 8(i. mMmi<^m7jkm^ (sl„ sl„ sl,) ^ 
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UT (0, 1, 1) ^ta^fjt^o ^UT. Bmmiii^^^2 sii^mvmoum 

mtUX (2*. 0/, fiy') ^mn^SSA, 3 3B, S 3 C^fS](tTt±l:^U 
. Sfc. v;U^yU^-y-3 iI^S{iii:LT (z, 0x, ^y) ^;^»tl3 3 

A, 3 3B, 3 3 C^\^i-rXlhf2t^o CdT. i^<iai:']SP 2 5 (i. g^^it 

(0x') tux. %m^tjnj^^^mm(omm^-yji'^ ooxni^i^omt 
(7)Ji^s<ao2fi!c5i^ (z, ay) op]tJif^£!|tt^(c^5(t^^^klzig^^£t-'l)^^^T^^. 



^ (SLx, SLy, SL^) tux (0, 0, 1) ^ti!>:ht^o "tLX. 

thti^^2 sii^mmmoummtux (z', 0x', Oy') s^c, v;u5^>^ 

U^-y 3 2li. JI^S^fiiUT (z, 0x, 0y) ^M»tl3 3 A, 3 3 B, 3 3 
c^jpi{fxa!i:ht^c i#Mai:^ig|5 2 5li. g^iit (0x'. ©y') 



ti^if^ (MDO, MDl) tlyX (0, 1) ^\i^f]t^o 



Ao<Lo 
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>I]-^-2 1 B. 2 2 B, 2 3 B CDit;BHit(c»0'UTp;T^milC»P$n^o 

/d:*5, m2t- K(cfclt^'5x/\W(DY:^ia]cDM^(i. ^km^^^ P L cot^m' 

T'(i. 7i>5^3.X-^ 2 1 A. 2 2 A. 2 3 A(^igKtg:^) (ig»iijg) Pg#^ 

i5isflSK)if>(c. 2 8 i^mmmmm^ (z' 

> ^x') mmmimm^ (z, a,) it-^^f^t^ (HuiEm2sij^^f4^) 

,3 OtN-rn*>;0^'T^5"aX-tJ' 2 1 A, 2 2 A, 2 3 A (^lIKiiiJtODft:*:^^ V 

ch. sij^jp^mg^m^ (SL„ SL„ SL^) chUT (1, 0, n ^iti^^it- 

m2miwm^mizm^$ti^t. mm^irmm^\^2 sit. %m^m\^m 
2 8(i. mmmmnTjkm^ (sl„ sl^, sl,) ^ut (o, o, d ^^ai 

ytmm(D'b-Dm}^.Mm^mMRizmn:^^r^t)^q>^^m^=^no. ^lt. ^ 
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/j: T^" 7 - ;b X ^ ^ r -S C (h <^ J^i: I ^ ^ ^ € ?T t ^ T^C e 
;t / \° iJ' - > ¥ $ ti -§) 0 
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mfl^. i^Mfl*ix(i^^fl*iizM*gLT$i^±(f t>n7t?t. is^iis («mp^. 
;^^/\°t->/u. CCD. iSMi^m^-yK. y'-r ^j7PT->>^) (Z)^^(7)7P-5^ 

;^(C. ;:^7"-y7^2 0 4 (OX/\yp-feXX7^«:/y) (CfetNT. 7.TyZf 2 0 

1 ~7.-7^«>y2 0 3TfflmL7:zvx>7i:C7x/\:&^^fflLT. mmt^^oiz. 
'jy^'^y^t^miz^r:>x':pjL/\±{zmm(o^^m^w^f^t^o ;^ot\ 
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>t7iA^X-x^y ^) lCfct^Tli•5x/\|C-r^>€^T■&iAt^o lU±(^7.X'>y2 

SS/\°i5'->^':?x/\±(c:gSi^ll7t^^o ■^^v^2 i 7 (JI^Xx-yT^ 
) (CfclNTIi^Tt^n/iC^X/N^ilftU. 7.^y:f2 \ 8 (X-y5^_ 

ctie)(^BuXlli:<gXig<i:$$iyiiL^T^CchlCct-3T. r:7XA±lz^S(z 
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mtmt^m\zm:^t^^:Lt\z^i). ^nml\^$Mt^m\z^mm)^m^^^^ 
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i6 (z x/\ w± (cff$^ $n^c7 ^ ^ > h V - ^^nmt^mi'? \z-d i^xom 
$ffl(i. m^i:£. <^m^G 1 -4 4 4 2 9 ^^i^msLzs^tiizt^jt^T^^m'^^^m 
4. 7 8 0. 2 6 1 7 mzmTF^nxi^^o ^mmittmx^^murdnmm^rz 

. ^(^^S^gP5iNcm-r-5 7^-:bX-b>-y-7co^aiSiSm^. ^(D^^-k-yh 
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AiS' - > ^ ^ f -5 T-V W X (7) MSiJit (CM U T t N -5 o 
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IS * O Sb H 
(c Ie ¥ f -5 o 

m'^^mizmmuxy^^^n^:it^<^mtr^^^mytyf}i. 
3 . mmn 2 izn?.m<D^mmytyimiz^i\x. 

mmnmmyj]^ izm-t^m^m'm^^i=7^rjii^'m2=E-\it^^tizt^Wi^t 

mmz:^Q{f^mm^kmytm^(Dm^yj\^izmt^m^(Dmtmm(Dmm% 
\^izmr^mmmi^^^^xmi^n. mtimmtmmmit. mtimmmm<D 
mt^mmcommBmyj^^izmr^xo y \-mxm^n^zt^w^tt%>^m 
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9 . If ^11 7 (Zi£tlt<7)^ffi^7t:^}£ (cfct\T, 

(D^mzisif^mytynii^ommmiz. m%i/'^'$'->(D%E^iz9tiLz>x^i=Tt> 
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m^Hrcm^izii. f^m'^t)^tji^n^mmiz:^D{f^mtd.^^m^^m(Dyt^:^i^ 

o 

^^J:^:*^'7:j:$n^itHu(cfc(t'5BuiEl5]fiB?^iA:^fS](zMt-'5luK 

13. ifijcil 1 (ciEK(^^^®^:^;S(cfcOT. 
MfE^S,^J^IP(i. fluiE*Si^7fe^m(^7felft(z5^t--5il3c®l*llcJ5(t'5SfIiE«*J5 

flu lEfii ^ $y ^ ^ HuiE |5] SSj (C L T^T C <h ^^T- ^ /cC U (h 
^(cii. ig%iJl:^^';S:$n'5ilflu(cfc(t'5fluiSl5]Mfl?^ifi:^[pi(cil3<-r^:^iS](^ 
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1 4. ik§m^mmurzmtft\:i-Aiz%ii^xm^^^pji^yi\^\zBmT^tt 

mtm^^nrc&mmmzm-:^<m%m^yj\^(Dmt?.m^&(Dm^mm^mm 
m^R(Dm^^iz^iiz>fj^^t}^^. mmm^^nfzBihmmzm^i^xik^r^z 

mtimmyi\^<Dmi'im^Rom^mm^mnimm(DmtH:^izn^^^^t}^^}kMt 
->^. mm^^^i^uxmmsm±(D^mmmz^w-r^^^mmyt'^m 

X$)^X. 

mi^xmwit^m i mm^t 
iu sE s 4S :^ 7" - ^ IB *S Tfe ^ m CD ?t 14 :^ [fi] ;r M f ^ 7^ 
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the present invention is the scanning exposure method for 
transferring a pattern formed on a mask to a divided area on 
a substrate through a projection optical system, while said 
mask and said substrate are synchronously moved, comprising 
5 the steps of: deciding a focusing control mode to be used when 
said pattern is transferred onto the divided area in a plurality 
of focusing control modes, depending on a surface condition 
of the divided area; transferring the pattern formed on the 
mask onto the divided area and performing said focusing control 

10 in the decided mode. 

With this, the mode of the focusing control is decided, 
depending on the surface condition of the divided area. Then, 
the pattern formed on the mask is transferred onto the divided 
area, performing the focusing control with the properly 

15 adjusted mode. Accordingly, the properly adjusted focusing 
control action might be performed, depending on the surface 
condition of the divided area in which the warpage or swell 
of the raw substrate is reflected. Therefore, the pattern 
formed on the mask is transferred onto the substrate with no 

20 serious deterioration of the imaging performance or no premise 
for the high driving practicability for the focusing control 
(to be referred to as the "focusing control driving power'') . 

The focusing control might include the focus position 
control that controls the position of the substrate in the 

^5 optical axis direction of the projection optical system. In 
addition, it might include the leveling control that controls 
the tilt of the substrate to the plane perpendicular to the 
optical axis direction of the projection optical system. The 




9 



leveling control might include the tilt control of the substrate 
in the synchronous moving direction and the tilt control of 
the substrate in the direction perpendicular to the synchronous 
moving direction in the plane perpendicular to the optical 
5 axis direction of the projection optical system. 

In the first scanning exposure direction, the focusing 
control mode to be used when said pattern is transferred might 
be decided, further considering a shape of an illumination 
area on said substrate. In this case, the focusing control 

10 mode for the substrate is decided depending on the relation 
between the surface condition of the divided area and the shape 
of the illumination area (the exposure area) . Then, the pattern 
formed on the mask can be transferred onto the divided area, 
performing the focusing control in the properly adjusted mode . 

15 The leveling control can be done or not done by taking 

notice of that in the synchronous moving direction, in which 
it is predicted that the driving load becomes the highest when 
the focusing control is performed. That is, the plurality of 
focusing control modes include: the first mode in which the 

20 tilt control of the substrate is performed in the synchronous 
moving direction by following-up the synchronous moving; and 
a second mode in which tilt control of the substrate is not 
performed in the synchronous moving direction by following-up 
the synchronous moving. 

25 Furthermore, the surface condition of the divided area 

can be represented as a spatial frequency distribution along 
the synchronous moving direction of the substrate, on which 
a repeating unit .area of the pattern to be transferred having 




or swell of the raw substrate is reflected. Therefore, the 
pattern formed on the mask is transferred onto the substrate 
with no serious deterioration of the imaging performance or 
no premise for the high driving power for the focusing control. 
5 In the third aspect of the present invention, the present 

invention is the scanning exposure apparatus which is used 
to transfer the pattern formed on the mask onto the divided 
area on the substrate, through a projection optical system, 
moving the mask and the substrate, comprising: a mask stage 

10 for holding the mask; a substrate stage for holding the 

substrate; the first detecting system for detecting a position 
for at least one of detection point in an optical axis direction 
of the projection optical system, in a illumination area on 
said substrate surface; the first driving system for driving 

15 the mask stage and the substrate stage in planes perpendicular 
to the optical axis direction of the projection optical system; 
the second driving system for driving the substrate stage to 
at least one of the optical axis direction of the projection 
detecting system and the tilt direction; a memory unit for 

20 storing a data representing the substrate condition of the 
divided area; and a control system for synchronously moving 
the mask stage and the substrate stage by controlling the first 
driving system, while performing said focusing control by 
controlling the second driving system based on a result from 

25 the first detecting system, wherein a focusing control mode 
to be used in the transfer a pattern onto said divided area 
is decided from a plurality of focusing control modes based 
on the data representing the substrate surface of the divided 



15 



area . 

According to this, the control system decides a focusing 
control mode based on a relation between a data representing 
the substrate surface of the divided area and a data for the 
5 shape of the illumination area. Then, the control system 
controls the second driving system in the decided focusing 
control mode, based on the detection result from the first 
detecting system to drive the substrate stage for holding the 
substrate into the optical axis direction of the projection 

10 optical system, to performs the focusing control. In company 
with the focusing control, the control system controls the 
first driving system to perform synchronous moving control 
of the mask stage and the substrate stage; thereby the pattern 
formed on the mask is transferred onto the divided area on 

15 the substrate through the projection optical system. 

Accordingly, the pattern is transferred by using the present 
exposure method, it can be transferred without serious 
deterioration of the imaging performance, while the focus 
control is performed by using the simple structure which does 

20 not promise the high focusing driving practicability. 

In the focusing control, the structure might be used; 
wherein the control systemperf orms the focus position control, 
which controls the second driving system by using the detection 
result from the first detecting system according to the decided 

25 focusing control mode, and it includes the focusing control 
for controlling the substrate position in the optical axis 
direction of the projection optical system. The other 
structure might be used; wherein the first detecting system 




synchronous moving under the focusing control in the third 
mode and then obtain the surface condition of the divided area, 
based on the detection result data. In this case, adding to 
the general exposure processing, the measurement processing 
5 for the surface condition of the divided area prior to the 
scanning exposure by itself. Alternatively, the calculating 
operation unit employs the structure; wherein the calculating 
operation unit calculates the spatial frequency distribution 
formed by the concave and convex along the synchronous moving 
10 direction of the substrate, and the calculating operation units 
obtains a predominant wavelength corresponding to a predominant 
frequency which becomes maximum in the spatial frequency 
distribution to store in the memory unit , and then an calculating 
operation system for acquiring a detection result data by using 
15 the first detecting system during said synchronous moving under 
the focusing control in the third mode, and it obtains the 
surface condition of the divided area based on the detection 
result data. Wherein, the concave and convex in the optical 
axis direction of the projection optical system are formed 
20 in the area for repeating unit of a pattern to be transferred 
in the divided area. 

In the fourth aspect of the present invention, the present 
invention is a making method of a scanning exposure apparatus 
for transferring the pattern formed on the mask through a 
^5 projection optical system, while a mask and a substrate move 
synchronously, comprising the steps of: providing a mask stage 
for holding the mask; providing a substrate stage for holding 
the substrate; providing a first detecting system for detecting 
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a position of the projection optical system in an optical axis 
direction in at least one detection point in said illumination 
area on the substrate surface; providing a first driving system 
for driving the mask stage and the substrate stage in a plane 
which is perpendicular to the optical axis direction of the 
projection optical system; providing a second driving system 
for driving the substrate stage in at least one direction of 
the optical axis direction of the projection optical system 
or a tilt direction; providing a memory unit for memorizing 
a data representing a surface condition of the divided area; 
and providing a control system for moving the mask stage and 
the substrate stage synchronously by controlling the first 
driving system, performing the focusing control by controlling 
the second driving system based on a result from the first 
15 detecting system. 

With this, the exposure apparatus of the present 
embodiment might be produced; wherein, the above-mentioned 
mask stage, the substrate stage, the first detecting system, 
the first driving system, the second driving system, the memory 
20 unit, control system, and other blocks and units, and are 
connected electrically, mechanically and optically to assemble 
the apparatus. After that, the apparatus is totally adjusted 
(electrical adjustment or inspection of the operation) . 

The making method of the scanning type exposure apparatus 
25 of the present invention can further comprise the step of 
providing the second detecting system for detecting a tilt 
of the substrate stage in the synchronous moving direction 
to a virtual plane perpendicular to the optical axis direction 



as** 



21 



of the projection optical system and in a direction 
perpendicular to the synchronous moving direction. In this 
case, the apparatus for performing the suitable focusing 
control can be made, which performs the suitable focusing 
control by considering the detection result from the second 
detecting system, even when the suitable focusing control can 
not be performed based on the sole detection result from the 
first detection system. 

The making method of the scanning type exposure apparatus 
of the present invention for providing the second detecting 
system might further comprise the step of providing a 
calculating operation system for acquisiting a detection result 
data from the first detecting system during the synchronous 
moving under the focusing control, which maintains the 
15 substrate stage surface to be substantially parallel to the 
virtual plane, based on the detection result from the second 
detecting system to obtain the surface condition of the divided 
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25 



area . 



Furthermore, in the lithography step, the device 
comprising fine patterns may be manufactured by transferring 
a predetermined pattern to the divided area formed on the 
substrate by using the apparatus of the present invention. 
At that time, the exposure method in which the first or the 
second position detection method described above is used. 
Accordingly, the present invention is the device manufactured 
by using the exposure apparatus of the present invention in 
another viewpoint, and also it is the manufacturing method 
of device by using the exposure method of the present invention 
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25. The making method according to claim 23, further 
comprising: 

providing an calculating observation system which 
acquisits a detection result data from said first detecting 
system during said synchronous moving under said focusing 
control, which maintains said substrate stage surface to be 
substantially parallel to said virtual plane, based on said 
detection result from said second detecting system to obtain 
said surface condition of said divided area. 

26. A device manufactured by using said exposure 
apparatus according to one of claims 16 to 22. 



27. A device manufacturing method including a 
15 lithographic process, comprising: 

a predetermined pattern is transferred onto a divided 
area, which is divided by a street line on a substrate, by 
using one of said method according to claims 1 to 15. 



20 



m tt ^ m 



PCT 

CPCT 3 e^RxfPCTmwm 




O^SIS-^ FNI99031 




I PEA/4 16) ^#^-r^^i:c 


PCT/ J P 9 9/0 3 4 5 8 


mmmm^ 

{B.M.m 29.06.99 


(0.^.^) 29.06.98 


mmmn^m d po 

Int. Cl' 


H01L21/027 G03F7/20 

















(PC T^aUTO. 16RXfP C T^Jg/^IUm 6 0 7 



I 




n 


□ 


m 


□ 


IV 


□ 


V 




VI 


□ 


vn 


□ 


vn 


□ 



27. 01. 00 


25. 09. 00 


B:*:Si|#ff/t ( I PE A/ J P) 
100-8915 


mm^"^ 03-3581-1101 m 


2M 


9 3 5 5 


1 3 2 7 4 



^^PCT/I PEA/4 0 9 mm (1 9 9 8^7.^) 



mmWim^'^ P C T/ JP99/03458 



PCT^IJTO. 16, 70. 17) 



m 



1-5, 7-9> n> 12, 14-36 



^ 6, 10, 13 



13. 07. 00 i^(ommt^\z^m^tifzh<o 



g ft m 1-25 



^ 26-30 



PCTl 9 0k<OM^\zm-5^mjE^tlfci><D 

13. 07. 00 i^<o^mtmc^m^titih<D 



m 1-11 



2. 



±m<omm^m(Omm\-t. Tl^^-^•t-^'^^fi^<^^:^^ cos^m^ow^-cfc^o 

JifS(D§S(i. TIS<^amTfo5 mx*^^o 

□ s^l^^oyhi6(cjim^ti.fcPCT^Mij23. l(b)^;lv^9aiR:fi:^om|g 

□ PC T^IlJ48. 3(b) 9 

□ mm^^^^<otLi!b\cmm^titi p c Tma'J55. 2^ tims. 3^;lv^ ^ am 



□ mmm- m 

□ m^(7:>^m m 

□ mm mm<om 



5. □ :L(Dm^.^mm^m^\^. ffi=te^iitc;^Lfc^pt;i. miEi^^mmmz^Jtf^m7j^(omm^mx,x^titi-h<Dtmi^^ 

ti^(DX\ ^(DffijEdJ^tb/irA-ofcbcDt UTf^^bfCo (PCT^IiJ70.2(c) r (OffiIE<£:-&tf ^b#;tffi*fttl± 



^^CPCT/ I PE A/4 0 9 (^I^i) (1 9 9 8^7^) 



B^WJBS^ PCT/J P 9 9/0 3 4 5 8 



V. ff^-tt. ii^ttXttMII±(OflJffiB^tg^4l--o^^-C<Dffiml 2^ (PCT3 5^fe(2)) lil^feS^^. ^ixtrSWItS 

1. M.m 



(N) ff*W«Sffl 2-15. 17-22, 24-28 ^ 

ft*0$5Lffl 1,16,23,29, 30 *f 



(IS) if*K>«SH 2-15, 17-22, 26-28 ^ 

^*0«Sffl 1, 16, 23-25, 29, 30 M 



mm±<omm'^m^ ( i a) n^nvim 1-30 



2. ^C»tS.tl!|ftP^ (PCTmgiJ70.7) 

It^tD^ISl, 16, 23. 29. 30 _ 

: JP. 9-306823. ACtSj^^^tt-^ ^)28. . 1997(28. 11. 97) t^ffi^O. 

Xm2 : JP, 9-17717. A (^^^li^:^'^^) 17. 1^ . 1997(17. 01. 97) i^lE^O. mmmM 
»^(D^IS24, 25 

:i:fife3 : JP, 9-15872, A(^^#a^^>') 17. 1^. 1997(17. 01. 97) (D[0009]7!;lg[0011] 



«3S:PCT/I PEA/4 0 9 (^VfflH) (1 9 9 8^7^) 



<. -7:P(.^{zm}S.^nrc/'<'$'->^mmz^wr^ztt)^x^^c 
ccTs -^^i^ij^icii. i9i§^yt^m(D^^ii:H\^izm-r^mm<Dm.m^M'mT 

^mmizit. mm<Dmm^W}yj\^izm-t^m^um^^tjz.^:t)^x^. ^rz. 
ik§}^^^(DytmzM-r^m^m[^izi5{-r^mm(Dmm^my;\^\zm.^-r^y3 

■ox^fiz>:itt}^x^^o t}^t}^^m^iz{t. ^mmm<Dmm-^mtmm±(omm 

. miEit^tifc=E-[^x'^mmm^m^'D^. vx^(cjT$^$n7t/\°t$^->^ 
^m$Mmz^:^i-^ z.tt}^x^^o 

ccT\ mm(Dmmmi^(Dmm'Mtmtm±mi^(Dmm^W]yji^{zm-t^7.v 
y hHichicitxDT. ^muMiz$>fzr^xmhmW}n.mm<fji^:ztt}^f'm^ 
ti^mmW'W]yj\^izm-r^i^^v >^Mmzmu 't(DMm<omm^mnT 

m^mlzmmuxms^.mm^W}yJl^^zmt^m^mm^'i=iz>m^=E-[^t. m 
Mimm(DW\m^mzm^[^xmtimmn^Wiyj\^izmt^m^Mm^'i=7t>rj:{,^m 

6 



^ PCT/JP99/U3458 

E ^^i=^^^}T 2 o.. \, r, 0 (J 

i^-D-D. m^^^^m^m<D'^it^i^:iT:itmxy'^'$'->^m=^nz>:itt)^x 

-amm'M'E- \^<D}^^^^i^z>m}^tT^ztf)^x^^o 

cdT. ^mumzibrci'j. pymm^. }^^^tirc^mmm'E-\iiz'm\ 
mi^tiim<D^m^mizm-zsi\xm2%m^^umLs ^kmyt^mcom^yf^^ 

tr^z-tt^x^^o %ti. m^^\^^tfi. mm.mM(owM^mmzt6{-f^^p 

t^<t^2^.^^tsm.n(D^^}^Azmr^^mit'^^(o%%^y5n(D^m^^\i^ 

10 



PCT/JPy9/o3458 
B^mwwffr 1 0.07.00 



o ccT:\ mtimn^^. mim-rnvMrnz^T^^^wiwiz^^-^x. mnz-^ 
ctifCcfctKi. mmxT-i^. m^^thm. m^%m^. 

. Rumnmzm^'^t>i±xmmt^zt\z,k''j. ^^mMomyt^m^mmr 

^jii&mmiz^t^. miimmBWiCDyjf^jSLUznizmmfjiyji^izmt^mmm 
^^T-':><Dm^^^it,-t^fH2^i^i^^mmT^xm^wiz^tiz.t/}^x^ 
-So t)-^t)^^m'^izit. f^'i^Oimz J: ^^ihi^^^rciirxitmiEu^mu'Mt}^ 
xui^m-^iz. m2^ihmzj:^^iiimm^mizmm-r^ztizj:ij. mmtsi 
^mmm^'i=Tz>^^mmtftmm^mm-t^ztt}^x^^o 
zzx\ Buiem 2 ^Hf^m^mmt^xm^^ti^^mBMcD^^mmytmmom 

13 



PCT/JP99/03458 

Ct, ---i^ 

2 7. (*iiE^) li^in 6(cisK(7)^ssy^^^aicfct\T, 

2 9 . (iiJD) 1 6 ~ 2 2 . SCX2 7 (^tNt-'nX?^-II(CiEK(7)^7feilM 

3 0. (iijp) 'J v^^7^iii^#t/7^/w:;^<Disiig:^;^(cfcOT. 

Buie 'J v^^y^ xmxit. 1 ~ 1 5 . sex 2 6 t N-rnx?^-ii(CiE 



44 



,|p\TENT COOPERATION TrI^^ 



PCT/JP99/03458 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 



Date of mailing (day/month/year) 
23 February 2000 (23.02.00) 



International application No. 
PCT/JP99/03458 



International filing date (day/month/year) 

29 June 1999 (29.06.99) 



Applicant 

MIYACHi, Takashi 



To: 



Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, D.C. 20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 



Applicant's or agent's file reference 
FNI99031 



Priority date {day/month/year) 
29 June 1998 (29.06.98) 



1. The designated Office is hereby notified of its election made: 

I ^ I in the demand filed with the International Preliminary Examining Authority on: 
27 January 2000 (27.01 .00) 



I I »n a notice effecting later election filed with the International Bureau on: 



The election 



0 
□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer 

R. Forax 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



3125111 



